[Protective effect of gangliosides against the toxic action of bacterial lipopolysaccharide of various serotypes on PC12 cells].
The effect of bacterial lipopolysaccharide (LPS) from E. coli on the viability of PC12 neuronal cell line was studied. LPS of 0111:B4 serotype and LPS of 055:B5 serotype were shown to have toxic effect on PC12 cells. But the toxic effect of LPS of 0127:B8 serotype was not revealed. Preincubation of PC12 cells with GM1 or GD1a gangliosides was found to diminish significantly the death of the cells and the formation of reactive oxygen species induced by LPS of 0111:B4 and 055:B5 serotypes in them. The protective effect of GM1 and GD1a was found not to depend on the presence of the inhibitor of Trk receptor tyrosine kinase in the medium, though activation of this protein kinase was previously shown to mediate the protective effect of gangliosides against the action of excitatory amino acids, pro-oxidants and other toxins on neurons and cells of neuronal cell lines. The protective effect of gangliosides against the LPS action on PC12 cells was similar to the effect of methyl-beta-cyclodextrin, which was shown to disturb cell membrane raft structure. The suggestion is put forward that the pronounced diminution of toxic effect of LPS on PC12 cells by gangliosides may be explained by the alteration of structural organization of lipid rafts caused by the incorporation of exogenous gangliosides in cell plasma membranes, which diminishes the translocation of TLR4 receptor into the rafts and their activation by LPS.